A simplified enzyme-linked immunosorbent assay (ELISA) which utilized commercially available reagents was developed for respiratory syncytial virus (RSV)-specific immunoglobulin G. An analysis of the inherent variation of the assay allowed the setting of strict criteria for determining a significant change in RSV antibodies. The ELISA was more sensitive than the standard complement fixation or microneutralization tests in a carefully studied group of 32 RSVinfected adults. The ELISA correlated closely with complement fixation serological testing in 25 patients. The enzyme-linked immunosorbent assay (ELISA) has been adapted for use in many diagnostic tests, including serological investigations of viral infections (8). In addition to a high level of sensitivity which may allow the use of serology to diagnose infection within days rather than the traditional 2 or 3 weeks (6), the ELISA is a reproducible and objective test which can be performed on small amounts of serum.
A simplified enzyme-linked immunosorbent assay (ELISA) which utilized commercially available reagents was developed for respiratory syncytial virus (RSV)-specific immunoglobulin G. An analysis of the inherent variation of the assay allowed the setting of strict criteria for determining a significant change in RSV antibodies. The ELISA was more sensitive than the standard complement fixation or microneutralization tests in a carefully studied group of 32 RSVinfected adults. The ELISA correlated closely with complement fixation serological testing in 25 patients. The use of purified antigens might allow the development of a more sensitive ELISA. The enzyme-linked immunosorbent assay (ELISA) has been adapted for use in many diagnostic tests, including serological investigations of viral infections (8) . In addition to a high level of sensitivity which may allow the use of serology to diagnose infection within days rather than the traditional 2 or 3 weeks (6), the ELISA is a reproducible and objective test which can be performed on small amounts of serum.
An ELISA method for RSV serology which appears to be sensitive has been reported (7 Plastic microtiter plates (Microelisa, Cooke Laboratory Products, Alexander, Va.) were coated with 0.1 ml of a 1:100 dilution of the RSV antigen in carbonatebicarbonate buffer (pH 9.6) (8). The plates were stored for at least 18 h or up to 2 months at 4°C. Before use, each well was washed three times with 0.2 ml of phosphate-buffered saline (PBS) buffer with 0.05% Tween 20 (PBS-Tween). The antigen-coated wells were filled with 0.1 ml of dilutions of the sera to be tested. The sera to be tested and the conjugate were diluted in PBS-Tween with 1% fetal calf serum. The sera were allowed to react for 18 h at room temperature.
After washing three times with PBS-Tween, 0.1 ml of the enzyme conjugate diluted 1:200 was added to the wells, and the plates were incubated at 37°C for 2 h.
After washing with PBS-Tween, 0.2 ml of the substrate solution was added to each well. The substrate wasp-nitrophenylphosphate (Sigma 104) in 10% diethanolamine buffer (8) . After 45 min at room temperature, the reaction was stopped with 0.05 ml of 3 M NaOH. The Sera. Paired serum samples were obtained from two groups of subjects. Group 1 consisted of 32 volunteers who were inoculated with RSV and followed for 7 to 10 days with daily clinical examination and culture of nasal secretions (5) . Those volunteers who were ill with respiratory signs and had RSV cultured were regarded as infected (true positives). Group 2 was 25 patients from whom paired sera were obtained during an outbreak of RSV in a nursing home. The convalescent sera were obtained at least 2 weeks after the acute serum in every case. In addition, paired sera from eight patients with other viral infections were tested to ensure specificity of the ELISA test.
Interpretation. The ELISA titer (E titer) was defined as the highest serum dilution which resulted in an absorbance which was greater than twice the background level (absorbance of antigen-coated wells without serum). Inspection of the absorbance data at dilutions from 1:50 to 1:3,200 demonstrated that an increase in absorbance at a dilution of 1:100 correlated with an increase in endpoint titer. This is demonstrated graphically in Fig. 1 from their nasal secretions. These patients ail had "negative ratios" with mean E ratio of 1.00 (±0.03) by this RSV ELISA, thus confirming specificity. DISCUSSION Although the number of tests performed was not large enough to draw firm conclusions regarding the relative merits of these serological methods, these early data demonstrate that in the two groups surveyed the simplified ELISA was an acceptable serological test. Table 4 presents the indices of these tests in the 32 volunteers in group 1 in whom true positives and true negatives are clearly defined, for the purpose of comparison. It is interesting to note that even with the use of similar crude antigens (commercial CF antigens), the ELISA was somewhat more sensitive than the CF. The ELISA was certainly easier than the CF to perform, and with the elimination of serial dilutions, became even more so. Since the ELISA results are numerical, greater objectivity and reliability are possible than with CF or neutralization tests.
The numerical ELISA results also allow the determination of criteria for significant change based on statistical probability reasoning.
The use of the E ratio or of a change in absorbance in the ELISA as an indication of a change in titer of RSV-specific antibodies might be questioned. ELISA measures the interaction between antigen and antibody, and the results are affected by both the concentration and avidity of antibodies. A change in either factor will be reflected in a change in the absorbance (2).
However, a meaningful increase in a serum pair of the number of specific antibody molecules or their avidity is probably due to exposure to the antigen of interest. Therefore, a statistically significant change in the E ratio, whatever the mechanism, is likely to correlate with exposure to the antigen. It is important, of course, to pick a dilution of serum at which most subjects wüil not have enough antibody in the acute serum to saturate antigen sites in the well. For our subjects and the conditions of this assay, the appropriate dilution was 1:100; other assays and populations will require a separate analysis to determine the optimal testing dilution. We feel the use of statistically defined E ratios, rather than more arbitrary definitions of seropositivity (2x background) or seroconversion (fourfold rise in endpoint titer), would enhance the usefulness of ELISA serological methods.
The use of more specific RSV antigens in a similar ELISA might improve the sensitivity of the assay. This laboratory is collaborating in the search for and testing of specific RSV antigens.
The identification of such antigens wiil allow the development of an efficient serological test for all age groups. This ELISA could be adapted with such antigens to examine the responses of all classes of immunoglobulin in primary and repeat infections.
